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[57] ABSTRACT

A metal strap segment adapted for forming a first loop
about material to be tied and for forming a sealless strap
connection between overlapping strap ends of the seg-
ment is provided with an integral smaller strap segment
adapted for forming a second smaller loop and for form-
ing a sealless strap connection between overlapping
strap ends of the smaller segment when the smaller
segment 1s severed from the larger segment. The sev-
ered ends of the remaining portion of the larger strap
segment are also adapted for being reconnectable and
forming a sealless strap connection therebetween.

11 Claims, 17 Drawing Figures
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1

REUSABLE CONNECTABLE STRAP SEGMENT
WITHIN A LARGER STRAP SEGMENT

BACKGROUND OF THE INVENTION

This invention relates to strap segments adapted for
forming a loop about material to be tied and for forming
a sealless strap connection between overlapping strap
ends of a segment. The strap is made of relatively stiff
sheet material, i.e., metal strap, and the like.

It 1s known to provide sealless connections between
strap ends in the form of an array of longitudinally
spaced joints. A common form of such a joint utilizes a
central tongue provided with lateral wing extension
partly along the opposite edges of the tongue. Repre-
sentative prior art patents of this form of joint in this
particular field of art are U.S. Pat. No. 180,910 to Olm-
sted, U.S. Pat. No. 1,606,331 to Anderson, U.S. Pat.
Nos. 2,268,339 and 2,276,988 to Leslie, U.S. Pat. No.
3,137,047 to Mosey, U.S. Pat. No. 3,177,538 to Timmer-
beil, and U.S. Pat. No. 3,188,706 to Partridge.

A form of a sealless strap connection wherein a rela-
tively higher strength at the connection is realized and
lateral pull-out action is avoided, or minimized, is
taught in the U.S. Pat. No. 3,303,541 to Beach.

Another form of a sealless strap connection utilizes
opposed shoulders displaced from the respective planes
of the overlapped lengths of strap which are shaped to
interlock with each other and an integral abutment
means comprising juxtaposed protuberances shaped to
irreversibly override each other while the opposed
shoulders are moved into an interlocking position and
presenting opposed stops when the shoulders interlock
with each other. Such a joint is shown in the patent to
Larry J. Simmons, U.S. Pat. No. 3,935,616.

- In use, a strap segment is looped around a material or
a package to be tied and the sealless connection is made.
Depending on the type of sealless connection, the strap
can be removed from the package or material by disen-
gaging the connected overlapped ends or by severing
the strap at some point. In those cases where the sealless
strap segment must be severed, the segment cannot be
reused without new joint elements being formed on its
ends. In those cases where the strap segment ends can
be disengaged from each other without damaging the
Joint elements, the strap segment can be reused, but only
for a package, or a material of the same size as the first
package or material.

Extensive use of metal strap segments is made in
various industries where compressible material must be
strapped or banded into bales, i.e., a bale of cotton, or
the like. In such industries, it is sometimes the case that
the material is baled, in one location, to a certain low
density and then shipped to another location for further
compression and forming into bales of higher density
and smaller physical size. In those situations, the origi-
nal strap segments are too large to be reused on the
denser but smaller bale. New, smaller straps have to be
used to tie the smaller bales.

SUMMARY OF THE INVENTION

The present invention contemplates a primary strap
segment with the usual joint elements on each end, but
with additional joint elements located on the segment
and particularly spaced between the end joint elements.
The additional joint elements are adapted to form the
sealless strap connection with one or more of the other
additional elements and/or with one of the joint ele-
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ments on the end of the primary strap segment. By
proper positioning and spacing of the additional joint
elements, a smaller strap segment can be created from
the middle portion of the larger primary strap segment
by severing the primary strap segment in two places.
The smaller strap segment can then be looped around a
smaller package or a material to be tied and a sealless

- strap connection can be made between the ends of the

10

15

20

25

30

35

45

50

93

65

smaller strap segment.

Alternatively, in those cases where the sealless con-
nection is of the type to permit disengagement, the
sealless connection of the primary strap segment ends
can be disengaged and the primary strap segment can be
severed in Just one place. This severance will create two
smaller segments. One or both of the segments could be
reused on smaller packages or smaller bales.

In some cases it may be desirable to shorten the pri-
mary strap segment and reuse it to band a smaller pack-
age or bale with its original segment ends remaining
connected. To accomplish this, it is necessary to move,
by severance, 2 middle portion of the primary strap
segment. With appropriately positioned additional joint
elements, the severed ends of the primary strap segment
can then be connected around the smaller package or
bale.

Numerous other advantages and features of the in-
vention will become readily apparent from the follow-
ing detailed description of the invention and of one
embodiment thereof, from the claims and from the ac-
companying drawings in which each and every detail is

fully and completely disclosed as part of this specifica-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings which illustrate em-
bodiments of the present invention,
FIG. 11s a plan view of a strap segment with an array

of longitudinally spaced shear lock joint elements on
each end:

FIG. 2 is a plan view of the strap segment shown in
F1G. 1 before being severed from a continuous strip of
strapping metal from which it is made:

FIG. 3 is a perspective view of a large low-density
bale of material with six strap segments banded about it;

FIG. 4 is a perspective view of the bale shown in
FIG. 3 compressed to a much higher density, and there-

fore smaller physical size, and with eight smaller strap
segments banded about it:

FIGS. 5A, 6A, 7A, and 8A are plan views of strap
segments with arrays of longitudinally spaced shear

lock elements spaced in various positions on the seg-
ments; |

FIGS. 5B, 6B, 7B, and 8B are end elevation views of
a large low-density bale with the strap segment of the
corresponding FIGS. 5A, 6A, 7A, and SA loosely
looped about in position for connecting the ends of the
segments; |

FIGS. 5C, 6C, 7C, and 8C are end elevational views
of the bales of FIGS. 5B, 6B, 7B, and 8B compressed to
a higher density, and therefore physically smaller shape,
and with one or more severed portions of the strap
segment of the corresponding FIGS. 5A, 6A, 7A, and
8A loosely looped about the bales and positioned for
connecting the ends of the portions of the segment; and

FIG. 8D is an end elevational view of another high-
density smaller bale with a severed portion of the pri-
mary strap segment of FIG. 8A loosely looped about it
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in position for connecting the ends of the portion of the
segment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

While this invention is susceptible of embodiments in

many different forms, there is shown in the drawings
and will herein be described in detail one specific em-
bodiment, with the understanding that the present dis-

closure is to be considered as an exemplification of the
principles of the invention and is not limited to the
embodiment illustrated. The scope of the 1nvent10n will
be pomted out in the claims.

A primary strap segment 16 is shown in FIG. 1. On

3

10

the left end of the strap segment is an outer array 17 of 15

longitudinally spaced shear lock joint elements. On the
right hand of the primary strap segment 16 is an outer
array 18 of longitudinally spaced shear lock joint ele-
ments adapted to interlock with the outer array 17
when the ends of the primary strap segment 16 are
overlapped.

The outer arrays 17 and 18 can be of any suitable type
adaptable for forming a sealless strap connection be-
tween overlapped ends of a strapping element. A pre-
ferred type of array is that disclosed in the aforemen-
tioned U.S. Pat. No. 3,935,616 to Simmons. Attention is
directed to the drawings and specification of that appli-
cation for a complete description of the longitudinally
oriented spaced staggered slits defining and being
flanked by complementary integral web portions offset
In opposite normal directions to present lengthwise
opposed shoulders which interlock with opposed shoul-
ders of an overlapping strap segment end.

In FIG. 1, and indeed in all the other figures showing
a strap segment, the array of longitudinally spaced shear
lock joint elements is symbolized by a group of three
diagonal marks. The actual construction and number of
interlocking shear lock joint elements in an array can
vary with the particular design of the particular type of
sealless strap connection being employed.

In FIG. 2, the strap segment 16 of FIG. 1 is shown as
an integral part of a continuous strip of strap metal as it
would be formed in a manufacturing process wherein
the strap segments are fabricated in an end-to-end fash-
ion from a continuous strip of metal. Strap segment 16 is
shown connected to strap segment 20 on the left end
and strap segment 22 on the right end. When strap
segment 20 1s to be used, it can be severed from the
continuous strip of strap segments at notch 24 by any
suitable means such as cutting or bending. Similarly,
strap segment 16 can be severed from strap segment 22
at notch 26. Strap segment 20 has an array of joint
elements, designated 28, on its right end. Strap segment
22 has an array of joint elements, designated 30, on its
left end.

Strap segment 16 can be used to tie or band a bale of
compressible material such as cotton. The strap segment
16 is looped about a bale of compressible material, while
the material 1s under compression, and connected at its
ends by means of the joint element arrays 17 and 18. In
FIG. 3, a large bale 32 is shown with strap segment 16
looped and sealed around it. A total of six such strap
segments are shown banded around large bale 32.

In certain industries, such as in the cotton production
and processing industry, larger bales are first made at
one location and then transported to a second location
where they are compressed to a higher density and
physically smaller size. The large bale 32 of FIG. 3 is
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shown in FIG. 4 as a compressed small bale 36 of higher
density and smaller physical size. After compression to
the smaller physical size, the small bale 36 is banded
with smaller strap segments 38. Owing to the higher
compresston of the small bale 36, more reaction force
must be overcome by the banding strap segments. Con-

sequently, more strap segments are usually banded
about the small bale 36 than the lower density, less

compressed, large bale 32. In FIG. 4, eight smaller strap
segments 38 are shown banded about the small bale 36.

In accordance with this invention, a strap combina-
tion segment is provided with additional arrays of joint

clements. In FIG. 5A, a primary strap segment 40 coex-

tensive with the combination strap segment is shown in
plan view with the usual outer array of joint elements
on each end, outer array “a” on the left end and outer
array “b” on the right end. In addition, two other inte-
rior arrays of joint element arrays “c” and “d” are posi-
tioned on primary strap segment 40 between the outer
arrays “a” and “0” and define the ends of, but are not
included in, a disposable strap segment “cd.” Arrays “a”
and “b” are comstructed to interlock with each other
and arrays “c” and “d” are constructed to interlock
with each other. In use, the primary strap segment 40 is
looped about large bale 32, as shown in the end eleva-
tional view of FIG. 5B. Outer arrays “a” and “b” are

- then interlocked. If the large bale 32 is to be subse-

quently compressed to a smaller size, the strap can be
severed in two places at indentation marks 42 and re-
moved. The disposable segment portion of the primary
strap segment 40 that is labeled “cd” in FIG. 5A can
then be disposed of. The remainder of the primary strap
segment 40, still interlocked at arrays “a’’ and “b,”” and
comprising end strap segments “ac” and “db,” can then
be looped about the small bale 36 as shown in FIG. 5C.
The severed ends of the primary strap segment 40 are
then connected by joining arrays “c” and “d.” The
location of arrays “c” and “d,” and the length of the
portion of the strap segment 40 between them desig-
nated as “cd,” are determined so that upon compression
of the large bale 32 into the small bale 36, the position of
arrays “c” and “d” with respect to each other will per-
mit an overlapping interlocking sealless joint.

Another form of the combination strap segment in-
vention is shown in FIGS. 6A, B, and C. Primary strap
segment 44 1s shown in FIG. 6A having an outer array
of interlocking joint elements on each end designated as
“e” and “f£” A pair of interior arrays of joint elements
‘g” and “h” is shown located on primary strap segment
44 between outer arrays “e” and ““’ and define the ends
of a secondary or inner segment “gh.” Arrays “e” and

> are constructed to interlock with each other and
arrays “g” and “h” are constructed to interlock with
each other. In use, primary strap segment 44 is looped
about large bale 32 as shown in FIG. 6B and its ends are
connected by j Jommg arrays “e” and “f’ together. If the
large bale 32 1s to. be subsequently compressed to a
smaller physical size, the portion of the primary strap
segment 44 designated “gh” in FIG. 6A is severed from
primary strap segment 44 at indentation marks 46. The
still interlocked portions of primary strap segment des-
ignated by “eg” and “Af”’ are removed and disposed of.
The remaining portion the secondary or, inner segment
“gh,” 1s looped around the small bale 36, as shown in
FIG. 6C, and joined together with arrays “g” and “A.”

FIG. TA shows another form of the invention. Here,
primary strap segment 48 has outer arrays of joint ele-
ments on each end designated as *“/”’ and “‘j,” which are

&
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adapted for interlocking with each other. One inner
array of joint elements designated “k” is located be-
tween the two outer arrays “/ and ‘" The portion of
primary strap segment 48 between arrays “/ and “k” is
designated “/k” and the portion of primary strap seg-
ment 48 between arrays “k” and */” is an end strap
segment designated ‘jk.” Array “k” is adapted for inter-
locking with array 7’ to form a connection. In use,
primary strap segment 48 is looped about a large bale
32, as shown in FIG. 7B. The strap segment is con-
nected by joining arrays “/” and " together. If larger
bale 32 is to be compressed to a smaller physical size,
primary strap segment 48 is severed at indentation mark
50 or indicia aperture 51 and removed. If the connection
formed by arrays “/”” and “/ is of the type that can be
disengaged, then a portion of the primary strap segment
48 can be reused to band the small bale 36 as shown in
FIG. 6. This is accomplished by disengaging the pri-
mary strap segment 48 end connection at arrays ““/”’ and
“/’ and disposing of segment “ik.”” The remaining sec-
ondary or end strap segment designated ‘“jk” can be
looped about small bale 36 and the ends of that portion
can be connected by joining arrays “k” and “j.”” More
than one inner array can be used to provide a choice of
different lengths of severed strap segments if desired.
Still another embodiment of the invention is shown in
FIG. 8A. Primary strap segment 52 is shown in plan
view with an outer joint array “I’ on the left end and an
outer joint array “m” on the right end. Four additional
joint arrays are shown on primary strap 52. A pair of
intertor arrays “p” and “g¢” are shown on the innermost
portion of primary strap segment 52 defining a second-
ary or inner strap segment. A pair of intermediate arrays
“n” and “0” are shown positioned outside of the interior
arrays “p” and ”¢.” Intermediate array “n” is located
adjacent to interior array “p,” between interior array
“p” and outer array “L” Intermediate array “o” is lo-

D
cated adjacent to interior array “g,” between interior

array “q” and outer array “m.” Outer arrays “I”’ and
“m” are constructed to interlock with each other to
form a connection joint. Intermediate arrays “n” and
“0” are constructed to interlock with each other and
form a connection joint. Similarly, interior arrays “p”
and “¢” are constructed to interlock with each other
and form a connection joint. In use, primary strap seg-
ment 52 1s looped about a large bale 32 and its ends are
connected by joining outer arrays “/” and “n” together.

It the large bale 32 is to be subsequently compressed to

a smaller physical shape, then primary strap segment 52

1s severed in two places at indentation marks 54 and
removed. Two smaller portions of the primary strap
segment 52 have been created, one such portion, sec-
ondary or end segments “/n” and “om,” still being inter-
locked at outer arrays “’ and “m” and the other por-
tion being the secondary or inner strap segment
bounded by arrays “p” and “g.” The severed portions
formed thereby can both be used to band the small bale
36 as shown in FIGS. 8C and 8D. The end strap seg-
ment part of the interlocked portion of the strap desig-
nated “/n” in FIG. 8A is looped about one half of the
small bale 36 and the end strap segment part designated
“om” in FIG. 8A is looped about the remaining half of
the small bale 36 as shown in FIG. 8C, so that the ends
of portions “om” and “In” overlap. The ends can then
be connected by interlocking intermediate arrays “n”
and *“0” together. In FIG. 8D, small bale 36 is shown
with the other portion of primary strap segment 52

looped about it. This other portion consists of the por-
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tion of the segment designated “pg” in FIG. 8A and the
ends are connected by interlocking arrays “p” and “g”
together. The two portions formed from the doubly
severed primary strap segment 52 can be used to band
the same small bale or two different small bales.

In the various embodiments of the invention shown

on the primary strap segments in FIGS. SA, 6A, TA,
and 8A, the spacing and location of the intermediate
arrays and inner arrays is determined from the size of
the larger bale and the size of the resulting smaller bale.

The use of the primary strap segment having integral
smaller strap segments with sealless connection ends is
not restricted to strapping of bales of compressible ma-
terial that are subsequently reduced in size to smaller,
high-density bales. After a large package or material has
been banded with one of the primary strap segments
and the primary strap segments are subsequently re-
moved by severing the segment in one or more places,
the resulting smaller strap segment can be used to band
other packages or other materials of smaller size. The
size of such other smaller material or packages would
be predetermined and the spacing of the interior and/or
intermediate arrays on the strap segments would be
correspondingly designed to provide the smaller strap
segment portions of suitable length.

In addition, a larger strap segment could be made by
combining a number of the smaller severed portions of
the primary strap segment. The larger segment could
thus be used on larger packages or material. Any of the
embodiments of the primary strap segment (40, 44, 46,
or 52) shown in FIGS. 5A, 6A, 7A, and 8A can be used
In various ways by being joined (before or after sever-
ance) to other strap segments.

For example, two primary strap segments 52 (FIG.
8A) could be joined together to form a loop twice as
large as a loop formed from one strap segment 52. Spe-
cifically, assume that a first and second primary strap
segment each has arrays designated with the subscript 1
and 2, respectively. Then, the first primary strap seg-
ment has outer arrays “/;” and “m,” and the second
primary strap segment has outer arrays “/,” and “m,”.
The two primary strap segments could be first Joined
together by interlocking arrays “m,” and “L,” and a
larger connected loop could then be finally formed by
interlocking arrays “/;” and “m,”. Similar results can be
achieved with a plurality of primary strap segments
which have each been severed in one or more places.
To illustrate this, again assume that a first and second
primary strap segment each has arrays designated with
the subscript 1 and 2, respectively. The various arrays
on each primary strap segment can be adapted to inter-
lock with each other in additional joint combinations
not illustrated in FIGS. 8B, 8C, and 8D. For example,
on the first primary strap segment, interior array “g;”
can be adapted to interlock with outer array “l,” and
intermediate array “o0,”’ can be adapted to interlock with
outer array “m;”. Similarly, on the second primary
Strap segment, interior array “g,” can be adapted to
interlock with outer array “/,” and intermediate array
0,” can be adapted to interlock with outer array “m,”.
Note that since both primary strap segments are identi-
cal, it follows that array “g,” and array “l,” are also
adapted to be interlocked together, as are arrays “q,”
and “/;” “0,” and “m,”; and “0,” and “m,”. Then, the
first and second primary strap segments can each be
severed between arrays “q,” and “0,” and between
arrays “g,” and “0,”, respectively. The resulting seg-
ments “oym,” and “0,m,” could then be joined end-to-
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end to form a loop by interlocking array “o,” with array
“m,” and array ‘“o,” with array “m,”. Similarly, other
segments *“/;g,” and “/,g,” could be joined end-to-end

by interlocking array “1,” with array “q,”” and array “/,”
with array “g,” to form a loop larger than that formed
from just one primary strap segment. Obviously, a vari-

ety of end-to-end combinations of different strap seg-
ments from a multiple of primary strap segments is
available. This variety increases with increasing num-
bers of interior or intermediate joint element arrays on
each primary strap segment.

The indentation marks 42, 46, 50, and 54 shown in
FIGS. SA, 3B, 6A, 6B, 7A, 7B, 8A, and 8B were for
convenience shown as a concave indentation in the
strap. The mark for indicating where a primary strap
segment 1s to be severed can be of any suitable kind. For
Instance, a scribed line on the strap surface or a painted
line on the strap surface could be used. Also, to promote
easier severing, one or more small perforations or holes
such as indicia aperture 51 in FIG. 7A could be located
in and across the strap at the point of severance (with or
without other indicia). Of course, no separate indicia
need be used at all, since a region of severance is inher-
ently defined adjacent the array(s) defining the second-
ary strap segment and just beyond, or exterior of, the
secondary strap segment.

It can be seen that the invention described herein
permits the use of a primary strap segment about a
package or bale of material wherein, subsequent to the
removal of the strap segment, the need for scrapping
some or all of the strap is precluded by providing a
method wherein portions of the strap can be reused.
The method of reuse, utilizing, as it can, a sealless con-
nection joint, does not require additional tools or addi-
tional separate joint seals or buckles. |

The foregoing description and the drawings are in-
tended to be illustrative and are not to be taken as limit-

ing. Still other variations and/or rearrangements of

parts within the spirit and scope of the present invention
are possible and will readily present themselves to the
skilied artisan.

What is claimed is:

1. A one piece strap segment comprising (a) a primary
sirap segment adapted to define a first loop about mate-
rial and adapted to be coupled by a first sealless strap
connection of predetermined strength between over-
lapped strap ends of the primary strap segment and (b)
an 1nner strap segment of predetermined length con-
tained within said primary strap segment and adapted to
define a second, smaller loop about material and
adapted to be coupled by a second sealless strap connec-
tion of predetermined strength between overlapped
strap ends of the inner strap segment, said primary strap
segment having on each end thereof an outer array of a
limited predetermined number of longitudinally spaced
shear lock joint elements, the joint elements of one of
said outer arrays being adapted to interlock with the
joint elements of the other outer array, said inner strap
segment including and defined by a pair of interior
arrays of a limited predetermined number of longitudi-
nally spaced shear lock joint elements, the joint ele-
ments of one of said interior arrays being adapted to
interlock with the joint elements of the other interior
array, said interior arrays being positioned between said
outer arrays and defining between them the major por-
tion of said inner strap segment, said interior arrays
further defining a strap severance region adjacent each
interior array exterior of said inner strap segment, said
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major portion of the inner strap segment being con-
structed of continuous, solid strap whereby
(a) said inner strap segment can be severed at each

end from said primary strap segment in said sever-
ance regions for forming said second loop and for
being coupled by said second sealless strap connec-

tion of predetermined strength which is properly
made by the interlocking of all said limited prede-
termined number of interior array joint elements
between overlapped ends of the inner strap seg-
ment, said properly made second sealless connec-
tion being readily ascertainable upon visual inspec-
tion of said interior array joint elements,

(b) the major portion of the inner strap segment pres-

ents surfaces free of snagging apertures, and

(c) the major portion of the inner strap segment is free

of joint element stress concentration discontinuities
which can serve as propagation points of structural
failure under applied loading.

2. The one piece strap segment in accordance with
claim 1 in which the portions of the primary strap seg-
ment between the outer and interior arrays are con-
structed of continuous, solid strap whereby

(a) said first sealless strap connection of predeter-

mined strength is properly made by the interlock-
ing of all said limited predetermined number of
outer array joint elements between overlapped
ends of the primary strap segment, said properly
made first sealless connection being readily ascer-
tainable upon visual inspection of said outer array
joint elements, and

(b) the portions of the primary strap segment between

the outer and interior arrays present surfaces free
of snagging apertures and free of joint element
stress concentration discontinuities which can
serve as propagation points of structural failure
under applied tension loading.

3. The one piece strap segment in accordance with
claim 1 in which said major portion of said inner strap
segment has a uniform cross-sectional area throughout
its length in any plane perpendicular to its length
whereby said major portion presents snag-free surfaces
and edges and is subject to stress independent of length
when a tension load is applied.

4. The one piece strap segment in accordance with
claim 1 further including strap severance indicia on
each end of said primary strap segment between one of
said outer arrays of joint elements and one of said inte-
rior arrays of joint elements.

3. The one piece strap segment in accordance with
claim 4 in which said indicia include at least one aper-
ture in said primary strap segment.

6. A one piece strap segment comprising (a) a primary
strap segment adapted to define a first loop about mate-
rial and adapted to be coupled by a first sealless strap
connection of predetermined strength between over-
lapped strap ends of the primary strap segment, (b) an
inner strap segment of predetermined length contained
within said primary strap segment and adapted to define
a second, smaller loop about material and adapted to be
coupled by a second sealless strap connection of prede-
termined strength between overlapped strap ends of the
Inner strap segment, and (c) two end strap segments of
predetermined length contained within said primary
strap segment and adapted to form a third loop and be
coupled by a third sealless strap connection of predeter-
mined strength between overlapped strap ends of the
end strap segments, said primary strap segment having
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on each end thereof an outer array of a limited predeter-
mined number of longitudinally spaced shear lock joint
elements, the joint elements of one of said outer arrays
being adapted to interlock with the joint elements of the
other outer array, said inner strap segment including
and defined by a pair of interior arrays of a limited
predetermined number of longitudinally spaced shear
lock joint elements, the joint elements of one of said
Interior arrays being adapted to interlock with the joint
elements of the other interior array, said interior arrays
being positioned between said outer arrays and defining
between them the major portion of said inner strap
segment, said interior arrays further defining a first pair
of strap severance regions adjacent each interior array
exterior of said inner strap segment, said major portion
of the inner strap segment being constructed of continu-
ous, solid strap, each of said end strap segments having
on one end thereof an intermediate array of a limited
predetermined number of longitudinally spaced shear
lock joint elements, the joint elements of one of said
intermediate arrays being adapted to interlock with the
joint elements of the other intermediate array, each of
said intermediate arrays being on opposite ends of said
primary strap segment between one of said outer arrays
and one of said interior arrays; said end strap segments
each including and defined by one of said outer arrays
and one of said intermediate arrays, the portion of each
said end strap segment between an outer and intermedi-
ate array being a major portion of each said end strap
segment and being constructed of continuous, solid
strap throughout, said intermediate arrays further defin-
ing a second pair of strap severance regions adjacent
each intermediate array exterior of said end strap seg-
ments, whereby
(a) said inner strap segment can be severed at each
end from said primary strap segment in said first
pair of severance regions for forming said second
loop and for being coupled by said second sealless
strap connection of predetermined strength which
1s properly made by the interlocking of all said
limited predetermined number of interior array
jomnt elements between overlapped ends of the
inner strap segment, said properly made second
sealless connection being readily ascertajnable
upon visual inspection of said interior array joint
elements, _
(b) the major portion of the inner strap segment pres-
ents surfaces free of snagging apertures, and
(c) the major portion of the inner strap segment is free
of joint element stress concentration discontinuities
which can serve as propagation points of structural
failure under applied loading and whereby
(a) each said end strap segment can be severed from
said primary strap segment in said second pair of
severance regions for forming said third loop from
sald two end strap segments which is smaller than
said first loop and for being coupled by said first
sealless strap connection and by said third sealless
strap connection of predetermined strength which
Is properly made by the interlocking of all said
limited predetermined number of intermediate
array jJoint elements between overlapped ends of
said end strap segments, said properly made third
sealless connection being readily ascertainable
upon visual inspection of said intermediate array
joint elements,
(b) the major portions of the two end strap segments
present surfaces free of snagging apertures, and
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(c) the major portions of the two end strap segments
are free of joint element stress concentration dis-
continuities which can serve as propagation points
of structural failure under applied tension loading.

7. A one piece strap segment comprising (2) a primary

strap segment adapted to define a first loop about mate-
rial and adapted to be coupled by a first sealless strap
connection between overlapped strap ends of the pri-
mary strap segment; (b) an inner strap segment of prede-
termined length contained within said primary strap
segment and adapted to define a second, smaller loop
about material and adapted to be coupled by a second
sealless strap connection between overlapped strap ends
of the inner strap segment; and (c) a pair of strap sever-
ance indicia spaced apart on said primary strap segment
on either end of said inner strap segment; said primary
strap segment having on each end thereof and spaced
outwardly of said pair of severance indicia an outer
array of a limited predetermined number of longitudi-
nally spaced shear lock joint elements, the joint ele-
ments of one of said outer arrays being adapted to inter-
lock with the joint elements of the other outer array;
said inner strap segment including and defined by a pair
of interior arrays of a limited predetérmined number of
longitudinally spaced shear lock joint elements, the

joint elements of one of said interior arrays being

adapted to interlock with the joint elements of the other
Interior array; said interior arrays being positioned be-
tween said severance indicia and defining between them
the major portion of said inner strap segment, said
major portion of the inner strap segment being con-
structed of continuous, solid strap whereby

(a) said inner strap segment can be severed at each

end from said primary strap segment at said strap
severance indicia for forming said second loop and
for being coupled by said second sealless strap
connection which is properly made by the inter-
locking of all said limited predetermined number of
interior array joint elements between overlapped
ends of the inner strap segment, said properly made
second sealless connection being readily ascertain-
able upon visual inspection of said interior array
joint elements,

(b) the major portion of the inner strap segment pres-

ents surfaces free of snagging apertures, and

(c) the major portion of the inner strap segment is free

of joint element stress concentration discontinuities
which can serve as propagation points of structural
failure under applied loading.

8. A one piece strap segment comprising (a) a primary
strap segment adapted to define a first loop about mate-
rial to be tied and be coupled by a first sealless strap
connection of predetermined strength between over-
lapped strap ends of the primary segment, (b) a dispos-
able inner strap segment of predetermined length con-

- tained within the primary strap segment, and (c) two
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end strap segments contained within the primary strap
segment; said end strap segments being adapted to from
a second loop and be coupled by a second sealless strap
connection of predetermined strength between over-
lapped ends of the end strap segments; said primary
strap segment having on each end thereof an outer array
of a limited predetermined number of longitudinally
spaced shear lock joint elements, the joint elements of
one of said outer arrays being adapted to interlock with
the joint elements of the other outer array; said primary
strap segment further having a pair of interior arrays of
a limited predetermined number of joint elements



4,080,689

1§

spaced inwardly of and between the outer arrays, the
Joint elements of one of the interior arrays being
adapted to interlock with the joint elements of the other
interior array; the portion of each said end strap seg-
ment between an outer and interior array being a major
portion of each said end strap segment being con-
structed of continuous, solid strap throughout; said
disposable inner strap segment lying between said pair
of interior arrays and said interior arrays defining a
strap severance region adjacent each interior array on
each end of said disposable inner strap segment
whereby

(a) said disposable inner strap segment can be severed

at each end from said primary strap segment in said
severance regions thus leaving said two end strap
segments for forming a second loop which is
smaller than said first loop and for being coupled
by said first sealless strap connection wherein the
joint elements of said outer arrays are interlocked
together and by said second sealless strap connec-
tion of predetermined strength which is properly
made by the interlocking of all said limited prede-
termined number of interior array joint elements
between overlapped ends of said end strap seg-
ments, said properly made second sealless connec-
tion being readily ascertainable upon visual inspec-
tion of said interior array joint elements,

(b) the major portions of the two end strap segments

present surfaces free of snagging apertures, and

(c) the major portions of the two end strap segments

are free of joint element stress concentration dis-
continuities which can serve as propagation points
of structural failure under applied tension loading,.

9. The one piece strap segment in accordance with
claim 8 in which said disposable inner strap segment
lying between said pair of interior arrays is constructed
of continuous, solid strap throughout.

10. A one piece strap segment comprising (a) a pri-
mary strap segment adapted to define a first loop about
a material to be tied and adapted to be coupled by a first
sealless strap connection of predetermined strength
between overlapped strap ends of the primary strap
segment and (b) an end strap segment of predetermined
length contained within said primary strap segment and
adapted to define a second, smaller loop about material
to be tied and adapted to be coupled by a second sealless
strap connection of predetermined strength between
overlapped strap ends of the end segment, said primary
strap segment having on a first end thereof a first outer
array of a limited predetermined number of longitudi-
nally spaced shear lock joint elements; said primary
strap segment having on a second end thereof a second
outer array of a limited predetermined number of longi-
tudinally spaced shear lock joint elements, said end
strap segment including and defined by said first outer
array and a third, interior array of a limited predeter-
mined number of longitudinally spaced shear lock joint
elements; said interior array and said first outer array
defining therebetween a major portion of said end strap
segment, saild major portion of the end strap segment
and the portion of the primary strap segment between
the second outer array and the interior array all being
constructed of continuous, solid strap, said interior
array further defining a strap severance region adjacent
said interior array exterior of said end strap segment,
said joint elements of said first outer array being
adapted to interlock with the joint elements of said

second outer array and further being adapted to inter-
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lock with the joint elements of
whereby |

(2) said end strap segment can be severed from said

primary strap segment between said interior array
and said second outer array in said severance re-
gion for forming said second loop which is smaller
than said first loop and for being coupled by said
second sealless strap connection of predetermined
strength which is properly made by the interlock-
ing of all said limited predetermined number of first
outer array and interior array joint elements be-
tween overlapped ends of said end strap segment,
said properly made second sealless connection
being readily ascertainable upon visual Inspection
of said first outer and interior array joint elements,

(b) the major portion of said end strap segment pres-

ents surfaces free of snagging apertures, and

(c) the major portion of said end strap segment is free

of joint element stress concentration discontinuities
which can serve as propagation points of structural
failure under applied tension loading.

11. A one piece strap segment comprising (a) a pri-
mary strap segment adapted to define a first loop about
a material to be tied and to be adapted to be coupled by
a first sealless strap connection of predetermined
strength between overlapped strap ends of the primary
strap segment and (b) at least one secondary strap seg-
ment contained within said primary strap segment and
adapted to be severed from said primary strap segment
for forming a loop by one of

(a) defining alone a complete, second loop about a

material to be tied and being coupled by a second
sealless strap connection of predetermined strength
between overlapped strap ends of the secondary
strap segment, and

(b) being coupled with another similar secondary

strap segment by a third sealless strap connection
of predetermined strength between a first pair of
overlapped ends of both secondary strap segments
to define a third loop for being coupled by a fourth
sealless strap connection of a predetermined
strength between a second pair of overlapped ends
of both secondary strap segments: |

sald primary strap segment having on each end

thereof an outer array of a limited predetermined
number of longitudinally spaced shear lock joint
elements, the joint elements of one of said outer
arrays being adapted to interlock with the joint
elements of the other outer array:

sald primary strap segment further having at least one

Interior array of a limited predetermined number of
longitudinally spaced shear lock joint elements,
said interior array spaced inwardly of and between
said outer arrays;

said secondary segment including and being defined

by two arrays of joint elements, at least one of the
two arrays on said secondary strap segment being
one of said interior arrays and the second of the

two arrays on said secondary strap segment being
one of

(a) another interior array, and

(b) one of said two outer arrays:

at least one of said interior arrays further defining a
strap severance region adjacent said interior array
exterior of said secondary strap segment,

the portion on each said secondary strap segment
between the two arrays defining the secondary
strap segment being a major portion of the second-

said interior array
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ary strap segment and being constructed of contin- (ii_) said similar secondsry strap segment, _ |
uous, solid strap throughout whereby (a) at least said properly made sealless strap connnections being
one said secondary strap segment can be severed readily ascertainable upon visual inspection;
from said primary strap segment in said severance (c) the major portions of all said secondary strap
region and whereby said second, third and fourth > segments present surfaces free of snagging aper-

tures, and

, _ (d) said major portion of all said secondary strap
strength are properly made by the interlocking of segments are free of joint element stress concentra-

all said limited predetermined number of Joint ele- tion discontinuities which can serve as propagation

ments in said secondary strap segment between 10 points of structural failure under applied tension
overlapped ends of one of loading.

(1) said secondary strap segment and X k k ko

sealless strap connections of predetermined
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